Role of thromboxane A2/prostaglandin H2 receptor in the vasoconstrictor response of rat aorta to endothelin.
Endothelin stimulates the release of arachidonic acid in vascular smooth muscle cells, raising the possibility that eicosanoid metabolites of arachidonic acid may be involved in mediating the contractile effects of endothelin. We have investigated the hypothesis that endothelin-1 stimulates formation of thromboxane A2 in rat aorta and that this thromboxane A2 mediates part of the contractile response to endothelin-1. Preincubation of rat aorta with 10 microM SQ 29,548, a "selective" antagonist of thromboxane A2/prostaglandin H2 (TP) receptors, caused a rightward shift in the dose-response curve and a reduction in the maximal response to endothelin-1. Preincubation with SQ 29,548 had no effect on the dose-response curves to either norepinephrine or KCl. In rings of rat aorta that had been precontracted with 1 nM endothelin-1, addition of either 10 microM SQ 29,548 or 10 microM indomethacin (cyclooxygenase inhibitor) caused a relaxation of 50-65% of developed tension. The inhibitory effect of SQ 29,548 on endothelin-induced contraction was greater when it was added after endothelin than when added before endothelin, suggesting that activation of the TP receptor may be more important in the maintenance of developed tension than in the initiation of contraction. Finally, 100 nM endothelin-1 stimulated the indomethacin-sensitive formation of thromboxane A2 in rings of rat aorta. These results suggest that a significant portion of the sustained contraction induced by endothelin in rat aorta requires the persistent activation of the TP receptor by a cyclooxygenase product, most likely thromboxane A2 or prostaglandin H2.